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(57) A Regularity Index (RI) measurement/notifica-
tion apparatus includes: a displaying section configured
to display waveform data of an intracardiac electrocardi-
ogram; a waveform data acquiring section configured to
acquire waveform data in a preset waveform data acqui-
sition time period from an intracardiac electrocardiogram

during atrial fibrillation; an RI calculating section config-
ured to calculate an RI value based on the waveform
data acquired by the waveform data acquiring section;
and a notifying section configured to, in a case where the
Rl value calculated by the Rl calculating section exceeds
a preset threshold, notify that the value exceeds the
threshold.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an Rl meas-
urement/notification apparatus and measurement/notifi-
cation program for notifying that an abnormality occurs
in an Rl value (an index value for determining an exist-
ence of a rotor).

[0002] Atrial fibrillation is a frequent tachyarrhythmia.
Researches on finding a mechanism for maintaining atri-
al fibrillation, and a method of treating it have been con-
ducted. Examples of the treatment method are drug treat-
ment (symptomatic treatment), catheter ablation (radical
treatment). Among the methods, catheter ablation is
treatment in which the behavior of a heart during atrial
fibrillation is analyzed based on an intracardiac electro-
cardiogram, a portion where an electric signal (excitation
wave) called a rotor is generated is identified, and the
portion is removed away to suppress the generation of
a rotor.

[0003] As a method of analyzing an intracardiac elec-
trocardiogram of a heart during atrial fibrillation, for ex-
ample, an analysis method has been proposed in which
the RI (Regularity Index) is calculated to find a rotor (see
Non-patent Document 1).

[0004] (Non-patentDocument 1) Circulation February
7, 2006 Fractionation at the Posterior Left Atrium, Kalifa
etal.

[0005] According to the analysis method disclosed in
Non-patent Document 1, an evaluating person can iden-
tify the position of a rotor by evaluating the value of a
calculated RI. Conventionally, however, there is no
measurement apparatus which detects in real time an RI
from an intracardiac electrocardiogram of a heart during
atrial fibrillation, and which notifies that an abnormality
occursin the Rl value. Also Non-patent Document 1 does
not disclose such an apparatus. In the case where a plu-
rality of Rl values are to be automatically detected, there-
fore, an evaluating person cannot rapidly determine
which one of electrodes of a cardiac catheter measures
an abnormal value.

SUMMARY

[0006] Therefore, the invention has been conducted in
view of the problem. It is an aspect of the invention to
provide an Rl measurement/ notification apparatus and
measurement/ notification program which can calculate
an RI from an intracardiac electrocardiogram and notify
the existence of a rotor.

[0007] Itis therefore an aspect of the invention to pro-
vide an RI measurement/notification apparatus includ-

ing:

a displaying section configured to display waveform
data of an intracardiac electrocardiogram;
a waveform data acquiring section configured to ac-
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quire waveform data in a preset waveform data ac-
quisition time period from an intracardiac electrocar-
diogram during atrial fibrillation;

an Rl calculating section configured to calculate an
RI value based on the waveform data acquired by
the waveform data acquiring section; and

a notifying section configured to, in a case where the
RI value calculated by the RI calculating section ex-
ceeds a preset threshold, notify that the value ex-
ceeds the threshold.

[0008] The notifying section may perform the notifica-
tion by displaying information that the value exceeds the
threshold, on the displaying section.

[0009] The notifying section may notify that the value
exceeds the threshold, associating with waveform data
displayed on the displaying section.

[0010] The notifying section may perform the notifica-
tion while, in the waveform data displayed on the display-
ing section, a portion of waveform data corresponding to
a place where the RI value is abnormal is shown in a
different color.

[0011] The notifying section may perform the notifica-
tion while, in the waveform data displayed on the display-
ing section, a portion of waveform data corresponding to
a place where the RI value is abnormal is shown in a
boxed area.

[0012] It is another aspect of the invention to provide
a measurement/notification program which causes a
computer to execute following procedures:

a waveform data acquisition procedure of acquiring
waveform data in a preset waveform data acquisition
time period from waveform data of an intracardiac
electrocardiogram during atrial fibrillation, the intrac-
ardiac electrocardiogram being displayed on a dis-
playing section;

an Rl calculation procedure of calculating an Rl value
based on the waveform data acquired in the wave-
form data acquisition procedure; and

a notification procedure of, in a case where the RI
value calculated in the RI calculation procedure ex-
ceeds a preset threshold, notifying that the value ex-
ceeds the threshold.

[0013] In the notification procedure, the notification
may be performed by showing information indicating that

the value exceeds the threshold, in a pop-up window.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a block diagram showing the configuration
of the RI measurement/notification apparatus of the
invention.

Fig. 2 is a flowchart showing a process procedure of
a Rl measurement and notification process.
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Figs. 3A to 3C are views showing a process of cal-
culating an RI value, Fig. 3A is a view showing an
intracardiac electrocardiogram waveform which was
measured in the atrium, Fig. 3B is a view showing a
waveform which is obtained by full-wave rectifying
the intracardiac electrocardiogram waveform, and
Fig. 3C is a view showing a waveform which is ob-
tained by performing an FFT onthe intracardiac elec-
trocardiogram waveform, and the calculated RI val-
ue.

Fig. 4 is a view of a displaying section on which an
intracardiac electrocardiogram is displayed, and an
FFT graph and the RI value are displayed in a pop-
up window.

DETAILED DESCRIPTION OF EMBODIMENTS

[0015] Hereinafter, an embodiment of an RI measure-
ment/ notification apparatus of the invention will be de-
scribed with reference to the accompanying drawings.
[0016] An RI measurement/notification apparatus 10
shown Fig. 1 includes: a waveform acquiring section 11
(an example of the waveform data acquiring section) for
acquiring data of an intracardiac electrocardiogram
waveform which comply with predetermined conditions,
from measured intracardiac electrocardiogram wave-
forms; an RI calculating section 12 for calculating an RI
(Regularity Index) value from an intracardiac electrocar-
diogram waveform; a notifying section 13 for, in the case
where the RI value satisfies the predetermined condi-
tions, notifying that the condition is satisfied; a displaying
section 15 for displaying waveform data of an intracardiac
electrocardiogram, and data indicating that the RI value
satisfies predetermined conditions; and a controlling sec-
tion 14 for controlling these sections. The Rl value means
an index value for determining an existence of a rotor
(the value will be described later in detail).

[0017] The reference numeral 8 in Fig. 1 diagrammat-
ically indicates the heart in which an intracardiac electro-
cardiogram in the atrium is measured. A cardiac catheter
9 is inserted from a peripheral vessel into the atrium to
acquire an intracardiac electrocardiogram waveforms.
Portions D, 2, 3, 4, 5, 6 which are disposed in the cardiac
catheter9 are electrodes for measuringintracardiac elec-
trocardiogram waveforms. An intracardiac electrocardi-
ogram waveform can be obtained in each of multi chan-
nels such as the electrodes D-2, the electrodes 3-4, and
the electrodes 5-6. The number of electrodes is not lim-
ited to that in the embodiment, and a larger number of
electrodes may be disposed. Data of an acquired intrac-
ardiac electrocardiogram waveforms are sent to the RI
measurement/notification apparatus 10 through the car-
diac catheter 9, and then acquired by the waveform ac-
quiring section 11 of the Rl measurement/notification ap-
paratus 10.

[0018] The waveform acquiring section 11 acquires
data of the intracardiac electrocardiogram waveforms
based on a waveform data acquisition control signal
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transmitted from the controlling section 14. The wave-
form data acquisition control signal contains control sig-
nals indicative of a timing and period of time for acquiring
intracardiac electrocardiogram waveform data. The
waveform data acquisition time period in the invention is
an example of the time period for acquiring waveform
data of the intracardiac electrocardiogram. A preset
waveform data acquisition time period is transmitted as
an acquisition time period control signal from the control-
ling section 14 to the waveform acquiring section 11. The
waveform acquiring section 11 which receives the acqui-
sition time period control signal acquires intracardiac
electrocardiogram waveform data in the time period for
acquiring waveform data starting from the received ac-
quisition timing. The acquired intracardiac electrocardi-
ogram waveform data are transmitted to the controlling
section 14, and then stored in a RAM 18 and flash mem-
ory (not shown) mounted in the controlling section 14.
[0019] The RI calculating section 12 calculates the RI
value from the data of the intracardiac electrocardiogram
waveforms, based on an RI calculation control signal
transmitted from the controlling section 14. The Rl value
is aratio of the amplitude atthe DF (Dominant Frequency)
to the total sum of amplitudes at frequencies constituting
an intracardiac electrocardiogram. The amplitude at the
DF is the amplitude at a frequency where the largest am-
plitude is obtained when a frequency analysis is per-
formed by an FFT (Fast Fourier Transform). The intrac-
ardiac electrocardiogram waveform data (intracardiac
electrocardiogram waveform data which are acquired by
the waveform acquiring section 11 during the waveform
data acquisition time period) stored in the RAM 18 are
transmitted from the controlling section 14 to the RI cal-
culating section 12. The RI calculating section 12 calcu-
lates the RI value based on the intracardiac electrocar-
diogram waveform data. The procedure of calculating
the RI will be described later with reference to Figs. 2 to
4. The data of the calculated RI value are transmitted to
the controlling section 14, and then stored in the RAM
18 and flash memory (not shown) mounted in the con-
trolling section 14.

[0020] If it is determined that the calculated RI value
satisfies predetermined conditions, based on a notifica-
tion control signal transmitted from the controlling section
14, the notifying section 13 notifies it. The RI value (the
RI data which have been calculated by the Rl calculating
section 12, and stored in the RAM 18) is transmitted from
the controlling section 14 to the notifying section 13. The
notifying section 13 compares the received Rl value with
a predetermined threshold, and, if it is determined that
the Rl value exceeds the threshold, transmits data indi-
cating that the RI value exceeds the threshold, to the
controlling section 14 to notify it.

[0021] For example, the notified data includes the fol-
lowing data: data of the calculated RI value; data of a
graph which is obtained by performing an FFT on the
acquired intracardiac electrocardiogram waveform data;
data of the DF value which is detected by the FFT; data
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indicating that these data are to be displayed in a pop-
up window or switching a display screen on the displaying
section 15 (that is, the acquired intracardiac electrocar-
diogram waveforms are displayed on the displaying sec-
tion); and data indicating that data are displayed while
intracardiac electrocardiogram waveform data and data
in the pop-up window are correlated with each other. Spe-
cifically, the data includes: those indicating that, among
the intracardiac electrocardiogram waveform data dis-
played on the displaying section 15, waveform data of a
portion corresponding to a place of an abnormality of the
RI value (the value exceeds the predetermined thresh-
old) are displayed while changing the color of the portion;
and those indicating that, among the intracardiac elec-
trocardiogram waveform data, waveform data of the por-
tion corresponding to the place of the abnormality of the
RI value are shown in a boxed area or a hatched area;
data indicating that a predetermined place (an icon or
the like) of the displaying section 15, or a lamp orindicator
disposed in other than the displaying section 15 is lighted
or blinked, or the color tone of the portion is changed. In
addition, an item which, when displayed on the displaying
section 15, causes the existence of a rotor to be visually
recognized easily and rapidly from the displayed data
may be preferably displayed as data notifying that the
value exceeds the threshold. The data transmitted to the
controlling section 14 (data indicating that the RI value
exceeds the threshold) are stored in the RAM 18 and
flash memory (not shown) mounted in the controlling sec-
tion 14.

[0022] Based on a display control signal transmitted
from the controlling section 14, the displaying section 15
displays data stored in the RAM 18, such as the intrac-
ardiac electrocardiogram waveform data which are
measured by the electrodes of the cardiac catheter 9,
the intracardiac electrocardiogram waveform data during
the waveform data acquisition time period obtained by
the waveform acquiring section 11, and the data indicat-
ing thatthe Rl value exceeds the threshold, on the display
screen. These data can be read out from the memory to
be displayed on the displaying section 15 during the
measurement of an intracardiac electrocardiogram
waveform, i.e., in real time, and also in the case where,
after the measurement, data of the intracardiac electro-
cardiogram waveform are to be subjected to review, or
the like.

[0023] The controlling section 14 controls the various
portions (the waveform acquiring section 11, the Rl cal-
culating section 12, the notifying section 13, and the dis-
playing section 15) of the Rl measurement/notification
apparatus 10. The controlling section 14 includes: a CPU
16 which governs the control; a ROM 17 which retains
programs for executing various process procedures in
the CPU; and the RAM 18 which stores various data ac-
quired or calculated by, or notified to the various portion
(the acquiring section, the calculating section, the noti-
fying section, etc.), as a work area for the CPU. The con-
trolling section further includes the flash memory which
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is not shown. Various data acquired or calculated by, or
notified to the various portion (the acquiring section, the
calculating section, the notifying section, etc.) are stored
also in the flash memory. Both in the case where the
intracardiac electrocardiogram waveform data are ana-
lyzed in real time, and the case where the intracardiac
electrocardiogram waveform data are analyzed in a re-
view analysis, a discussion, or the like, the controlling
section 14 can cause the various data stored in the mem-
ories to be displayed on the displaying section 15, to no-
tify that there is an abnormality of the RI value, namely
a rotor exists in the atrium.

[0024] Next, the process procedure of the Rl measure-
ment and notification process will be described with ref-
erence to the flowchart shown in Fig. 2. The process pro-
cedure will be described also with reference to Figs. 3A
to 3C showing the procedure of calculating the Rl value,
and Fig. 4 showing data in a pop- up window on the dis-
playing section 15.

[0025] When the process of measuring and notifying
the RI (Regularity Index) value is started, a process of
setting a threshold for the RI which is an index value for
determining the existence of a rotor is first performed
(step S101). The threshold can be set or changed from
the outside. For example, the threshold may be input or
changed by setting/inputting means (not shown) which
is connected to the Rl measurement/notification appara-
tus 10. The RI value is indicated by a numerical value
which is not greater than 1. In the embodiment, specifi-
cally, the threshold for the Rl is set to 0.7.

[0026] Next, the waveform acquiring section 11 ac-
quires waveform data during the waveform data acqui-
sition time period from the intracardiac electrocardiogram
waveform data measured by the cardiac catheter 9. The
acquired intracardiac electrocardiogram waveform data
are stored in the RAM 18 and flash memory (not shown)
of the controlling section 14, and caused by the control-
ling section 14 to be displayed on the displaying section
15.

[0027] Then, the RI calculating section 12 full- wave
rectifies all intracardiac electrocardiogram waveforms
displayed on the displaying section 15, and performs a
fast Fourier transform (FFT) process on the full- wave
rectified waveforms (step S102) . Specifically, first, the
intracardiac electrocardiogram waveform data acquired
by the waveform acquiring section 11 are transmitted
from the controlling section 14 to the RI calculating sec-
tion 12. The RI calculating section 12 full- wave rectifies
the received intracardiac electrocardiogram waveform
data. Fig. 3A shows one waveform data of the intracar-
diac electrocardiogram waveform data displayed on the
displaying section 15, and Fig. 3B shows waveform data
which are obtained by full- wave rectifying the intracar-
diac electrocardiogram waveform data of Fig. 3A. The
intracardiac electrocardiogram waveform data are meas-
ured by the cardiac catheter 9 including the plurality of
electrodes. A plurality of intracardiac electrocardiogram
waveform data measured by the plurality of electrodes
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are displayed on the displaying section 15. Fig. 3A shows
the intracardiac electrocardiogram waveform data meas-
ured by the electrodes 2- 3 among the electrodes.
[0028] Next, the Rl calculating section 12 performs an
FFT process on the full- wave rectified waveform data
(Fig. 3B) . Fig. 3C shows data which are obtained by
performing an FFT process on the full- wave rectified
waveform of Fig. 3B. In Fig. 3C, a graph of the waveform
which has undergone the FFT process, the DF value,
andthe Rl value are shown. The DF means the frequency
where the largest amplitude is obtained when a frequen-
cy analysis is performed by the FFT process, and indi-
cated the most superior periodic excitation. In Fig. 3C,
DF = 7.0 [Hz] , and the frequency (indicated by a hollow
circle) of the DF which is the frequency where the largest
amplitude is obtained in the waveform shown in the graph
is indicated. In a manner similar to that of the above-
described specific process, full- wave rectification and
an FFT process are performed on all intracardiac elec-
trocardiogram waveform data which are measured by
the plurality of electrodes.

[0029] Then, the Rl calculating section 12 performs an
RI calculation process on all intracardiac electrocardio-
gram waveforms which are displayed in the screen of the
displaying section 15 (step S103) . The Rl is obtained by
calculating a ratio of the amplitude at the DF to the total
sum of amplitudes at frequencies constituting an intrac-
ardiac electrocardiogram. As described above, Fig. 3C
shows data which are obtained by performing full- wave
rectification and an FFT process on the intracardiac elec-
trocardiogram waveform data measured by the elec-
trodes 2- 3 among the plural electrodes. The RI value
shown in Fig. 3C is calculated by a calculation expression
of Rl = amplitude of DF/ (amplitude of 1 + amplitude of
2 + amplitude of 3 + amplitude of DF + amplitude of 4)
where "amplitude of 1" indicates the maximum amplitude
in the region of hollow circle 1 in Fig. 3C, "amplitude of
2" indicates the maximum amplitude in the region of hol-
low circle 2, "amplitude of 3" indicates the maximum am-
plitude in the region of hollow circle 3, "amplitude of DF"
indicates the maximum amplitude in the region of hollow
circle DF, and "amplitude of 4" indicates the maximum
amplitude in the region of hollow circle 4. In the case of
Fig. 3C, the value calculated by the expression is Rl =
0.39. In a similar manner as the above- described proc-
ess, a process of calculating the Rl is performed on all
intracardiac electrocardiogram waveform data which are
measured by the plurality of electrodes. The full- wave
rectified data, FFT data, and RI data (data between elec-
trodes corresponding to Figs. 3B and 3C) related to cal-
culated intracardiac electrocardiograms between the
electrodes are stored in the RAM 18 and flash memory
(not shown) mounted in the controlling section 14. These
data may be displayed on the displaying section 15 in
response to an operation which is conducted on display-
ing means (not shown) connected to the Rl measure-
ment/ notification apparatus 10.

[0030] Then, the RI calculating section 12 determines
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whether the calculated RI values exceed the threshold
or not (step S104) . Ifitis determined that all the Rl values
do not exceed the threshold (step S104: No) , the RI
measurement and notification process is ended. In the
case shown in Fig. 3C, the threshold for the Rl is set to
0.7 as described above, and therefore the Rl value (0.39)
which is calculated here does not exceed the threshold
(0.7) . Consequently, it is possible to determine that a
rotor does not exist in the intracardiac electrocardiogram
waveform (Fig. 3A) measured by the electrodes 2- 3, and
the Rl measurement and notification process is ended.
[0031] By contrast, if it is determined that any one of
the RI values exceeds the threshold (step S104: Yes),
data indicating that the RI value exceeds the threshold
are displayed in a pop-up window (step S105). Fig. 4
shows a manner in which data indicating that the thresh-
old is exceeded are displayed on the displaying section
15. A screen 21 notifying that the RI value exceeds the
threshold is displayed in a pop-up window in a partial
region of a screen 20 displaying the intracardiac electro-
cardiogram waveforms measured by the electrodes.
[0032] The identifications of the combinations of elec-
trodes which measure the intracardiac electrocardio-
gram waveforms are displayed in a region 22 of the
screen 20. For example, "PVD-2" indicates that the cor-
responding intracardiac electrocardiogram waveform
was measured by the electrodes D, 2 of the cardiac cath-
eter 9. Itis seen that, in the embodiment, the intracardiac
electrocardiogram waveforms were measured by using
a cardiac catheter having 20 electrodes. In a region 23,
DF values [Hz] calculated based on the intracardiac elec-
trocardiogram waveforms are displayed.

[0033] In the screen 21, a graph 24 which is obtained
by performing full-wave rectification and an FFT process
on the intracardiac electrocardiogram waveform, the DF
value 25, the Rl value 26, the identification 27 of the elec-
trode combination are displayed. The screen 21 shows
that the DF value is 7.0 Hz, the Rl value is 1.0, and the
intracardiac electrocardiogram was measured by elec-
trodes 13, 14. Since the threshold for the Rl is set to 0.7
as described above, "Rl =1.0" notifies thatthe Rl exceeds
the threshold. Moreover, "PV13-14" shown in the elec-
trode combination identification 27 is displayed associ-
ated with the electrode combination identification
(PV13-14) shown in the region 22 of the screen 20. Fur-
thermore, "DF =7.0 Hz" is displayed associated with the
DF value (7.0) shown in the region 23 of the screen 20.
[0034] As displayed in the screen 21, the Rl value cal-
culated from the intracardiac electrocardiogram wave-
form of PV13-14 exceeds the threshold and exhibits an
abnormal value. The portion of the intracardiac electro-
cardiogram waveform of PV13-14 in the screen 20 cor-
responding to the place of the abnormality of the Rl value
may be displayed in a box 28, whereby information indi-
cating thatthe Rl exceeds the threshold may be displayed
associated with the intracardiac electrocardiogram
waveform. In another manner of displaying association,
the portion of the intracardiac electrocardiogram wave-
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form corresponding to the place of the abnormality of the
RI value may be displayed in a color which is different
from the display color of the portion of the intracardiac
electrocardiogram waveform not corresponding to the
abnormal place.

[0035] Inthe case where, in addition to the intracardiac
electrocardiogram waveform of PV13-14, there is anoth-
er intracardiac electrocardiogram waveform having an
Rlvalue exceeding the threshold, in the intracardiac elec-
trocardiogram waveforms displayed in the screen 20, in-
formation that such a waveform exists is displayed, and
data indicating that the RI value exceeds the threshold
are displayed in another screen other than the screen
21. In this case, the screen 21 and the other screen may
be alternately switchingly displayed in a pop-up window
onthedisplaying section 15, by an operation on switching
means (not shown) connected to the RI measurement/
notification apparatus 10.

[0036] The RI measurement/notification apparatus of
the embodiment of the invention is configured as de-
scribed above, and therefore can rapidly detect in which
one of waveforms between the electrodes an abnormality
exists, and immediately notify the existence. Conse-
quently, an existence of a rotor can be rapidly known,
the position of the rotor can be correctly identified, and
the portion where the rotor is generated can be promptly
eliminated.

[0037] Inthe case where the measured Rl value shows
an abnormal value which exceeds the threshold, an FFT
graph and the Rl value indicating the abnormal value are
displayed in a pop-up window on the displaying section
15. Therefore, it is possible to rapidly know generation
of a rotor in real time while measuring an intracardiac
electrocardiogram.

[0038] Moreover, the data shown in the pop- up win-
dow are displayed associated with waveform data of in-
tracardiac electrocardiograms corresponding to elec-
trodes of the cardiac catheter. Therefore, the existence
of a rotor and the position of the rotor (the positions of
electrodes which measure the intracardiac electrocardi-
ogram in question) can be known rapidly and correctly.
[0039] When an intracardiac electrocardiogram wave-
form corresponding to the place of an abnormality of the
Rl value is displayed in a color which is different from the
color of the other waveform (of a normal place), or when
the portion of an intracardiac electrocardiogram wave-
form corresponding to the place of the abnormality is
shown in, for example, a boxed area or a hatched area,
the existence of a rotor and the position of the rotor can
be visually known easily and rapidly.

[0040] These functions of the Rl measurement/notifi-
cation apparatus are effective in the case where data of
intracardiac electrocardiograms during atrial fibrillation
are analyzed in real time, and also in the case where
data of intracardiac electrocardiograms are analyzed by
review analysis, discussion analysis, or the like.

[0041] The process procedures which have been de-
scribed in the embodiment of the invention may be con-
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figured as an invention of a method including a series of
procedures, or as aninvention of a program which causes
a computer to execute the series of procedures. Also in
this case, effects which are similar to those of the em-
bodiment can be attained.

[0042] An RI value can be rapidly calculated form the
measured intracardiac electrocardiogram, and, based on
the calculated RI value, the existence of a rotor in the
atrium is promptly detected and notified.

[0043] The invention can be used, for example, in the
field of treatment of atrial fibrillation by using cardiac cath-
eterization.

Claims

1. An RI measurement/notification apparatus includ-
ing:

a displaying section configured to display wave-
form data of an intracardiac electrocardiogram;
a waveform data acquiring section configured
to acquire waveform data in a preset waveform
data acquisition time period from an intracardiac
electrocardiogram during atrial fibrillation;

an Rl calculating section configured to calculate
an RI value based on the waveform data ac-
quired by the waveform data acquiring section;
and

a notifying section configured to, in a case where
the Rl value calculated by the Rl calculating sec-
tion exceeds a preset threshold, notify that the
value exceeds the threshold.

2. An RI measurement/notification apparatus accord-
ing to claim 1, wherein the notifying section is con-
figured to perform the notification by displaying in-
formation that the value exceeds the threshold, on
the displaying section.

3. An RI measurement/notification apparatus accord-
ing to claim 1 or 2, wherein the notifying section is
configured to notify that the value exceeds the
threshold, associating with waveform data displayed
on the displaying section.

4. An Rl measurement/notification apparatus accord-
ing to claim 3, wherein the notifying section is con-
figured to perform the notification while, in the wave-
form data displayed on the displaying section, a por-
tion of waveform data corresponding to a place
wherethe Rl value is abnormal is shown in a different
color from other portion of the waveform data.

5. An RI measurement/notification apparatus accord-
ing to claim 3, wherein the notifying section is con-
figured to perform the notification while, in the wave-
form data displayed on the displaying section, a por-
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tion of waveform data corresponding to a place
where the Rl value is abnormal is shown in a boxed
area.

A measurement/notification program which causes 5
a computer to execute following procedures:

a waveform data acquisition procedure of ac-
quiringwaveformdatain a preset waveform data
acquisition time period from waveform data of 70
an intracardiac electrocardiogram during atrial
fibrillation, the intracardiac electrocardiogram
being displayed on a displaying section;

an RI calculation procedure of calculating an RI
value based on the waveform data acquired in 75
the waveform data acquisition procedure; and

a notification procedure of, in a case where the

RI value calculated in the RI calculation proce-
dure exceeds a preset threshold, notifying that

the value exceeds the threshold. 20

A measurement/notification program according to

claim 6, wherein, in the notification procedure, the

notification is performed by showing information in-

dicating that the value exceeds the threshold, ina 25

pop-up window.
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FIG. 2
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FIG. 3A
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